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Nurses today are assuming increasing responsibility for
observing and interpreting physiologic manifestations of changing
cardiovascular function. To the observation of established parameters
such as cardiac pattern, pulse rate, blood pressure, urine output and
skin temperature, has been added the measurement of central venous
pressure.
Central venous pressure monitoring is steadily gaining medical
importance and widespread notice among surgeons. While not measuring
the absolute blood volume, it reveals how a particular volume of blood
is being handled by the circulatory system at any time. It reflects
dynamic changes occurring at a given time and provides information
concerning circulatory integrity. As such it is an important index,
both diagnostically and therapeutically, for critical circulatory prob­
lems . In recent years it has received attention as a valuable guide in
the assessment of circulatory function and the management of circulatory
stress at the bedside (Barnwell, 1964; Cohn, 1967; Friedman, 1966;
Hallin, 1963; Longerbeam, et al., 1965; Weil, et al., 1965; Wilson,
1963; Wilson, et al., 1962).
The technically simple procedure of determining central venous
pressure at the bedside has become a standard procedure in the intensive
As with many monitoring devices now in use, the nurse iscare unit.
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expected to know about the central venous monitoring system because it
is she who is relied upon for accurate observation and transcription
of the results.
The present known and practiced procedure for measuring the
patient's central venous pressure calls for the patient to be com­
pletely flat in bed and in the supine position (Andreoli, et al., 1968;
Betson and tide, 1968; Dean, 1963; Russell and Maier, 1969; Maier and
Goldman, 1968) .
In a study and review done by Lyons, et al. (1938), 40 out of 47
investigators did central venous studies with the patient in the supine
position.
The nurse is sometimes faced with the situation where she
recognizes the need for the patient to lie on his side intermittently.
She also realizes the importance of monitoring the central venous pres­
sure frequently. From personal experience and from interviews with
other nurses, I found that in certain situations, especially when the
patient is attached to various tubes and monitoring devices, it gets
rather cumbersome for the nurse and very exhausting for the patient to
be turned on his side, only to be returned flat on his back after 10-
15 minutes for another central venous pressure measurement. Usually
(1) the patient may not get turned for long periodsin this situation:
of time; (2) the patient does not lie on his side for any significant
length of time; (3) the central venous pressure is not checked as
regularly and as frequently as necessary.
Statement of the Problem
The circumstances described above have therefore led to the
3
Does lateral positioning of the patient produce a change inquestion:
the central venous pressure?
Need for the Study
Today's influx of electronic automation and monitoring equip­
ment, particularly in the intensive care unit, presents to the nurse
challenges as well as responsibilities. It behooves her to be con­
stantly aware that amidst the instrumentations and complex therapies is
the patient--the center of her concern and attention. The sensitive and
perceptive nurse can provide the comfort and individualized care that
no monitoring equipment can.
With the expansion of knowledge and technology, the nurse is
faced with the challenge to periodically evaluate the quality of care
provided in bedside situations made complex by various instrumentations.
There is a need to review nursing procedures bearing in mind not only
the need to cope with advancing knowledge but also remembering that the
object of the care is the person on the other end of the line. It is
the responsibility of the intelligent nurse to "blend the old-fashioned
nursing arts of the past with today's precise technology" (Ayers and
Gianelli, 1967:208).
Even in the most modern and technically complex clinical situa­
tion, the simple routines of giving bedbaths, with range of motion
exercise, and frequent turning of patients are of vital importance.
Medical and nursing personnel recognize the importance of frequent
turning in the prevention of pressure sores (Bardsley, et al., 1964;
Husain, 1953). It is physiologically important in the prevention of
respiratory complications by aiding in modified postural drainage when
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conventional procedures can not be used (Rie, 1968), and by supporting
mucociliary function and integrity (Battigelli, et al., 1966; Gross and
Hatch, 1963; Kilburn, 1967).
Frequent turning also prevents circulatory complications such
as thrombus formation due to damage to the blood vessels from constant
external pressure (Johnson, 1967; Sevitt and Gallagher, 1961).
If it can be shown that an accurate central venous pressure
measurement can be obtained by the simple bedside technic with the
patient in the lateral position, monitoring of this particular parameter
will not be a hindrance to the delivery of some equally important as­
pects of nursing care.
Theoretical Framework
When discussing the effects of position on the cardiovascular
system, one can not proceed without first considering hydrostatic pres-
sure--the pressure of a column of fluid which is significantly influ-
When equating the circulatory systemenced by the force of gravity.
to a column of fluid, it can be seen that the longitudinal axis on the
upright person is parallel to the force of gravity and hence gravity
exerts a strong influence on the column of fluid.
In the recumbent position, the longitudinal axis becomes
approximately perpendicular to the force of gravity, and the influence
of gravity on the column of fluid will then depend on the degree of
tilt of the column and the point of measurement. When a subject assumes
the horizontal position, the long axis of the body becomes perpendicular
to the force of gravity, and the long columns of blood are at or near




































A, The pressure in a column of fluid is dependent upon its 
specific gravity and the vertical distance from the point of 
measurement to the meniscus.
B, A collapsible tube is distended only so long as the 
internal pressure exceeds the external pressure. These two 
pressures are exactly equal in the portion of the tube which 
is collapsed.
C, In the erect position, the arterial and venous pressures 
are both increased by some 85 mm. Hg at the ankle. With the 
arm held above the head, the arterial pressure at the wrist is 
about 40 mm. Hg and the effective venous pressure is zero down 
to a level just above the heart.
Figure 1. The Nature and Significance of Hydrostatic Pressures 
(Rushmer, 1970:196).
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perpendicular to the force of gravity, it follows that the difference
in vascular pressures at various points of measurement along the long
columns of blood that is due to the influence of gravity becomes theo­
retically negligible.
A consistent reference to a point of measurement is vital when
In the measure-comparable values or series of measurements are sought.
ment of central venous pressure, the right atrial level is used as the
point of measurement.
Central venous pressure is a measurement of the hydrostatic
pressure in the great veins as related to the center of the right atrium
(Sessler and Moffitt, 1965). It is a "measure of effective circulating
blood volume relative to the ability of the heart to handle that volume'
(Longerbeam, et al., 1965).
An interplay of forces influence the central venous pressure.
The first factor is the residual pressure head remaining in the blood
Primarily affected by capil-after the capillaries have been traversed.
lary pressure and capillary integrity, this influence represents the
end of left ventricular contractile force. The second influence is
forward resistance, which includes the resistance to flow on the part
of the veins themselves and the resistance of the heart. R.educed myo­
cardial competence in right atrial emptying is one of the commonest
causes of elevation of venous pressure. Mechanical obstructions and
intracardiac defects are other factors.
A third influence is pressure along the vein, both intra- and
extramural which alters the venous lumina and also influences venous
pressure. Muscular pumping action of the surrounding skeletal muscles
causes external compression of veins, increases venous pressure on the
7
Variations inextremities and promotes return of blood to the heart.
venous pressure can also be caused by other extramural influences such
changes in intrathoracic and intra-abdominal pressures, andas:
The influence of gravity falls in this category.changes in position.
The fourth factor influencing venous pressure is the blood volume in
relation to the capacity of the venous vascular bed. Relative volume
changes result in variations in venous pressure (Landis and Hortenstine,
1950; Ryan and Howland, 1966; Hallin, 1963).
Hypothesis
Assuming that these various factors influencing central venous
pressure were held constant, and only the positioning altered, it was
hypothesized that with the patient on the same horizontal plane, lateral
It was alsopositioning effects no change in central venous pressure.
hypothesized that the length of time spent in the lateral position does
not appreciably change the venous pressure.
Chapter 2
METHODOLOGY
Central venous pressure measurements were done on patients
in three horizontal positions and results compared. An experimental
research design was used to investigate the effects of lateral posi­
tioning on central venous pressure. The experimental variables in the
study were the left and right lateral positions. The dependent vari­
able was the central venous pressure. A convenience sampling of ten
patients was included in the study, each acting as his own control.
A detailed description of the study follows.
Setting of the Study
The Intensive Care Unit of the Loma Linda University Medical
Center with a bed capacity of twenty-six was chosen as the setting for
this study. Most of the data obtained were from patients who returned
from cardiac surgery with central venous pressure monitoring lines.
Selection of Subjects
The sample included both male and female surgical patients with
central venous pressure lines in, who could tolerate horizontal posi­
tions for a continuous three-hour period, and who were not in shock. A
systolic pressure of 70 mm. Hg. or below, or an arterial mean pressure
of 60 mm. Hg. or below, and urine output below 20 cc.'s per hour were
taken as arbitrary indications of shock. Patients receiving vasopres-
8
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sors or cardiac stimulants were excluded from the study.
Description of the Sample
Data were obtained from ten subjects--nine male and one female
--with an age range of 38-84 years. Of these, seven underwent coronary
artery by-pass graft, two had aortic valve replacements, and one had
Eight of the subjects had left percutaneous sub-Bilroth I surgery.
clavian venous catheters in, one had a right subclavian 'placement and
(Appendix A.)one had a femoral cannulation.
Time for Data Collection
Since the length of time the horizontal positions could be
tolerated for a continuous period varied among individuals, data col­
lection times were adjusted depending upon the patient's tolerance.
Data were collected in one patient as early as two hours after surgery,
whereas on another, it was not until after the fourth postoperative
day that any experimentation could be done. Nine out of ten patients
tolerated the experimentations within twenty-eight hours after surgery.
(Appendix A.)
Choice of Reference Points
Debrunner and Buhler (1969) did a study on a large number of
patients selected at random, measuring the central venous pressure with
the aid of various methods--that is, using the various reference points
--and noted that the central venous pressure value in one and the same
patient varied, depending upon the method used. In their review of
literature, they pointed out that there is a complete lack of uniformity
regarding the choice of the extrathoracic reference point. It seemed
10
that two principles underlie the choice of the reference point used.
In one case the aim is to select an easily detectable extrathoracic
point with a constant anatomical relationship to the right atrium.
Another view is that the extrathoracic reference point is taken to lie
at the same height as the right atrium. The investigators concluded
that the selection of a particular reference point is of minor impor-
The sole requirement is that it should be possible to determinetance.
the reference point accurately, consistently, and easily, and that it
bears a constant relationship to the right atrium.
In this study, the midaxillary line was taken as representative
of the right atrial level (Wilson, et al., 1962; Ryan and Howland,
1966; Russell and Maier, 1969). The fifth intercostal space as it
intersected the midaxillary line was chosen as the point of reference.
Based on the principle that the extrathoracic reference point
should lie at the right atrial level, the reference point chosen for
the lateral position was the level of the fourth intercostal space
within the right sternal border. According to Grant (1967:269) the
surface marking for the right border, consisting entirely of the right
atrium extends vertically from the third right costal cartilage to the
sixth costal cartilage and it parallels the sternal margin a finger's
breadth away. Since no satisfactory reference point has been estab­
lished for the patient lying on his side (Burch, 1950:87), the extra­
thoracic marking chosen for this study seemed to be the closest approxi­
mation of the right atrial level.
In a diagrammatical sketch the consistency of the reference
















RA = Right Atrium
CVP = Central Venous Pressure
Right Lateral
Figure 2. Schematic Presentation of Reference Levels 
in Three Positions.
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To verify the accuracy of the chosen extrathoracic reference
points in identifying the level of the right atrium, an anatomist dis­
sected a male and a female cadaver. Metal probes were inserted into
the thorax through the reference points, i.e., the level of the fourth
intercostal space within the right sternal border anteriorly, and the
fifth intercostal space intersecting the midaxillary line laterally.
On both cadavers, the probes were found to go through the right atrium
(Walter H. Roberts, M.D., personal interview, 1971).
The question was raised whether it was necessary to select two
different reference points for the two lateral positions to provide for
changes due to mediastinal shift resulting from positioning.
A radiologist at the Loma Linda University Medical Center was
consulted and with the help of roentgenograms, it was established that
during lateral positioning, only the apex of the heart shifts, and even
this shift is minimal. The base of the heart remains essentially
anchored in place. It follows, therefore, that the same reference
point chosen could be used for both the left and the right lateral
positions (Richard Dunbar, M.D., personal interview, 1971).
Determination of the Reference Level
When the patients come back from surgery at the Loma Linda
University Medical Center, they usually have the central venous pres­
sure monitoring system set up at the foot of the bed with the manometer
taped to an I.V. pole. With this particular set-up, a very practical
way of leveling is with the use of the carpenter's level (Longerbeam,
et al., 1965).
However, when the subjects were placed in the lateral position,
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it became almost impossible to use the same leveling device. The
carpenter's level proved to be very cumbersome. Determination of the
zero level in the lateral position was therefore done with the use of
a closed plastic loop containing colored fluid, one third the length
of the tube. The use of colored alcohol as recommended by Notaras
(1971) was tried but the alcohol dried up after a few days. Tinted
i
water with a few drops of benzylkonium chloride (Zephiran) seemed to
work best. Zephiran served to decrease surface tension and thus reduce
bubbling inside the tube.
Determination of the zero level with the loop was done by
holding one part of the loop parallel to a manometer which had pre­
viously been aligned with the manometer at the foot of the bed, and
holding the opposite end to the reference point marked on the patient's
body. By raising or lowering the loop, the fluid level is brought to
the reference point and the baseline on the manometer is established.
This leveling process is based on the theory that water, or the fluid
inside the loop, seeking a common level, will be of the same height in
both ends of the tube, thus effect a level (Sears and Zemansky, 1964:
/ 294).
Procedure
Preparation for the experiment included checking the central
venous pressure line for patency using the following criteria:
Rhythmic fluctuations with respirations--decrease witha.
inspiration, and increase with expiration.
b. Free flow of fluid when the I.V. line is opened to the
patient. If no fluctuations were observed initially, the line was
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flashed with either sterile normal saline or the I.V. solution. Then
the line was again observed for patency. If, in spite of the flushing
no fluctuations occurred, the case was eliminated from the study.
For easy visibility, the surface markings for the reference
points were marked with red-dot stickers. These markers were left on
the patient throughout the experiment and were used for establishing
the zero level for the initial reading and after each position change.
The following guidelines were used throughout the experiment:
Obvious changes in the character of respiration, such asa.
dyspnea, deep or shallow respirations were noted when occurring during
CVP measurements.
No readings were done while the patients were coughing orb.
when they were being suctioned.
No readings were done while IPPB treatments were beingc.
given.
d. CVP readings were taken during expiration--the higher
fluctuations of the meniscus.
Actual observations and collection of data were done in the
following manner:
1. The subjects were placed in the supine horizontal position.
Four successive central venous pressure readings were taken. The sub­
jects were then told to remain in the same position until turned by the
observer. A series of four readings were again taken at 15, 30, and
45 minutes.
Immediately after the last readings in the supine position2.
were obtained, subjects were turned on either left or right lateral
horizontal positions. Patients were turned approximately 90° for
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central venous pressure measurements on the lateral position. Instead
of using pillows to support the patients, a 75° angular sponge bolster
was used as a prop. A pillow was placed between the legs and one leg
was placed anteriorly over the dependent leg to help maintain the body
at a 90° angle. Shifting too far from the right angle was controlled
by the use of the bolster. Patients were repositioned prior to central
venous measurements when obvious shifts from the original position were
noted.
In order to find out if sequence of turning had any influence
on the effects of lateral positioning, five patients were turned first
on the right side and five patients were turned first on the left.
Readings were then obtained in the lateral position soon after turning
and again at 15, 30, and 45 minutes after. Each time, four successive
readings were taken.
3. After the last reading in the lateral position was obtained,
the subjects were turned back to the supine position, and readings were
taken at 15-minute intervals as described above.
4. After the last reading in the supine position, the subjects
were again turned, this time to the opposite lateral position. The
procedure was repeated.
Blood pressure, or arterial mean pressure, and heart rate were
observed and recorded during the entire experiment. Data were recorded
in a table (Appendix B) which included an observation summary section,
in which were noted the patient's reactions, complaints, medications
and activities during the approximately three-hour period of data col-
While presence and relief of pain were noted, no attempt waslection.
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made to control the amount of analgesics given or the time of adminis­
tration.
Pilot Study
A pilot study was done to refine the experimental procedure and
to test the efficiency of the research design. Three postoperative
patients were used. On two patients there was a lowering of the cen­
tral venous pressure in the lateral positions. One patient who was
unable to tolerate the horizontal position because of discomfort did
not complete the experiment.
Results of the pilot study showed that the experimental design
essentially provided the information sought. Since it appeared that
the patient's tolerance of the horizontal positions for a continuous
three-hour period varied among individuals, I decided to adjust the
time for data collection according to the patient's tolerance of the
experimental positions instead of starting all experimentations within
six hours after surgery as originally planned.
Chapter 3
PRESENTATION, ANALYSIS AND INTERPRETATION OF DATA
In this chapter, results are presented of central venous pres­
sure measurements in three positions as observed in ten postoperative
Readings in the lateral positions were compared with base-patients .
line supine readings. Analysis of covariance was done, using the F
test as a test of significance.
Results in the Supine Position
Subjects were placed in the supine position twice during the
study. First to provide baseline, or control central venous pressure
readings, and second, in between turnings to find out if baseline read­
ings remained fairly consistent in the supine position in spite of
turning, and to allow the cardiovascular system to return to control
conditions before another experimental condition was introduced.
Results of the study revealed that the mean pressure for both
supine positions were the same (11.54 cm. H2O) and that variations . 
within the 45-minute period stayed within 2.13 cm. F^O pressure. A 
very negligible mean change in central venous pressure with time was
seen in the first supine positioning (Figure 3, Table I).
During the second supine positioning (Figure 4, Table II), a
slight increase in variations in individual and mean pressures was noted.
A variation within 2.75 cm. l^O was noted over the 45-minute period.
While the mean pressure for the second supine position remained
17
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Figure 3. Mean Central Venous Pressure Values for 10 Patients 




Central Venous Pressure Values for 10 Patients in the 
Initial Supine Position
Patient Time in Minutes Mean
# 0 15 4530
1 9.12 8.75 9.87 10.5 9.56
2 9.5 9.75 9.25 10.5 9.46
3 14.2513.87 13.75 13.75 13.90
4 14.87 15.75 15.62 13.62 14.96
5 7.37 6.0 6.87 7.0 6.81
6 13.5 13.12 13.12 13.0 13.18
7 5.37 6.75 6.87 6.87 6.40
8 14.37 14.25 14.25 14.12 14.24
9 13.0 12.12 12.12 12.25 12.36
10 14.12 14.12 14.0 14.37 14.15
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Figure 4. Mean Central Venous Pressure Values for 10 Patients 




Central Venous Pressure Values for 10 Patients in the 
Second Supine Position
Patient Time in Minutes Mean
# 0 15 30 45
1 7.87 6.37 7.37 7.75 7.34
2 11.0 10.25 10.5 9.5 10.31
3 13.75 14.0 13.87 13.62 13.81
4 14.75 14.0 13.5 16.25 14.62
5 7.5 9.12 6.87 7.00 7.62
6 14.0 12.87 13.12 12.87 13.21
6.257 7.12 7.00 6.19
8 13.0 12.85 13.0 13.12 13.0
9 12.5 12.12 12.75 12.2412.12
10 15.62 14.7515.5 14.37 15.06
MEAN 11.61 11.43 11.8411.28 11.54
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the same as the first (11.54 cm. f^O), an observable trend in venous 
pressure readings with time was noted, 
pressure reading observed was 11.61 cm. f^O.
turning a lower mean was obtained (11.43 cm. l^O) and an even lower 
reading after 30 minutes (11.28 cm. H2O). 
was observed to increase again (11.84 cm. I^O)•
Although the actual variations between the mean readings seem 
clinically negligible, it will be noted after further presentation of 
results that this trend with time was observed throughout the study.
The initial mean central venous
Fifteen minutes after
At 45 minutes the reading
Results During Lateral Positioning
It was hypothesized in this study that lateral positioning
would not effect a significant change in central venous pressure so
long as the patient is placed on the same horizontal plane for both
supine and lateral measurements. It was also hypothesized that the
length of time spent on the lateral position did not significantly
alter the central venous pressure.
The importance of having an accurate, consistent reference
point for measuring central venous pressure has been emphasized. When
measuring venous pressure with the patient in the supine position,
accurate establishment of the atrial level is necessary for accurate
results. In testing the hypothesis stated in this study, it is doubly
important that the reference points be accurate, and that the refe­
rence points for both lateral and supine positions coincide at the
right atrium in order for results to be compared with the desired
validity.
The steps taken to ensure the consistency of the extrathoracic
23
surface markings for the right atrium in both lateral and supine posi­
tions is described in detail in the discussion of the methodology.
Results of the study did not support the hypothesis and
revealed that there is indeed a change in central venous pressure when
patients are turned on the lateral positions, and this change is sta­
tistically significant (F = 473.56 p<.001).
Left lateral positioning. In nine patients, the central venous
pressure dropped below baseline values, and this drop averaged 5.38 cm.
H2O when the patients were turned on the left lateral position. The
amount of drop varied from 3.69 - 9.94 cm. H2O. The trend observed in
the supine position was observed in the left lateral position, with the
lowest value obtained at the 30-minute interval (Figure 5, Table III).
Right lateral positioning. A mean drop of 3.65 cm. H2O was
observed when the patients were placed on the right lateral position.
Mean values for the right lateral position were observed to be lower
than baseline supine readings, but not quite as low as the values for
the left lateral position. The mean drop in central venous pressure
on the right lateral position varied within 9.82 cm. I^O.
The trend with time observed in the previous positions was
likewise observed in the right lateral position (Figure 6, Table IV)
with the lowest observed value 30 minutes after turning.
A graphic presentation of the overall results of the study is
shown on Figures 7 and 8. Figure 7 shows the means for each time in­
terval, in each position, and depicts the trend with time. Figure 8
is a presentation of a comparison of mean values for the three posi­
tions disregarding the trend with time but showing the distribution of
24



































Figure 5. Mean Central Venous Pressure Values for 10 Patients 
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Figure 6. Mean Central Venous Pressure Values for 10 Patients 
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Mean Central Venous Pressure Values for the Supine, 
Right Lateral, and Left Lateral Positions Showing the 
Effect of Positioning on 10 Patients.
Figure 8.
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the values among the ten subjects.
Observation Summary
Interesting and unusual values were noted in some patients and
it was observed that verbal complaints of severe pain or obvious mus­
cular tension accompanied some isolated high values (patients #4 and
#8). However, not all complaints of pain were accompanied by obvious
Likewise, relief of pain or degreechanges in central venous pressure.
of muscular relaxation accompanying sleep was not observed to consis­
tently cause a decreasing trend in central venous pressure. It was
noted that heart rate and blood pressure were essentially unchanged by
lateral positioning.
Discussion
Contrary to my hypothesis, results of the study showed that
lateral positioning produced a statistically significant drop on cen­
tral venous pressure; however, the clinical significance of this is
not easy to evaluate.
After an extensive review of literature, only one study was
found that included observations of central venous pressure in the
Ryan and Howland (1966) in their study of 49 patientslateral position.
during position changes in surgery, concluded that lateral positioning
has "little or no effect on central venous pressure." They considered
significant a drop on pressure of 10 cm. or more of water. Byas
their criterion, none of the patients in my study had clinically sig­
nificant changes in central venous pressure due to lateral positioning 
since the maximum drop observed was below 10 cm. H2O (9.94 cm. H2O). 
However, a 10 cm. drop in central venous pressure seems too big a drop
31
to be considered insignificant.
It is difficult to explain why there is a drop in central
I had theorized that asvenous pressure during lateral positioning.
long as the horizontal plane was maintained the effective hydrostatic
columns remain essentially constant, and that any change due to gravity
would be negligible.
Several questions have been raised from the results of the
study, since the hypothesis was not supported.
It may be possible that some of the factors that produce a drop
in central venous pressure from the supine to the upright position also
affect the central venous pressure in the lateral position to a greater
degree than I proposed in my hypothesis.
On the other hand, the hypothesis may be right and the apparent
drop in central venous pressure on lateral positioning may be a reflec­
tion of an error in the choice of the reference level for the supine
position. While the dissection showed that the probe inserted through
the mid-axillary line went through the right atrium, it also showed
that the antero-posterior diameter of the right atrium was approximately
seven centimeters, and the probe was at about 2.5 cm. from the posterior
It is possible that the mid-axillary line morewall of the atrium.
consistently approximates the posterior aspect of the right atrium than
the mid-atrial level and this error of 3-4 cm. may be responsible for
giving false high central venous pressure values in the supine position.
This is suggested since the low central venous pressure values obtained
during lateral positioning came closer to normal right atrial pressure
(0 mm. Hg.) (Guyton, 1971:227) or to the pressure of the great veins as
they enter the heart (4.6 mm. Hg.) (Ganong, 1963:470) than those observed
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when the patients were in the supine position.
It must be mentioned that the consistency of the angle in the
lateral position may be one factor influencing central venous pressure
While the 90° angle was attempted during the study, a possiblevalues.
shift of as much as 15° from the right angle might have easily occurred
since the back support used was a 75° angular bolster. Patients were
initially placed on a 90° angle but after adjusting to the position, 
they might have settled on the bolster and repositioning was not done
During the study,until the shifts in position became apparent.
patients' positions were almost consistently readjusted and reference
level rechecked for the last series of readings in the lateral posi-
This may be one of the reasons for the trend in readings withtion.
time.
Chapter 4
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
Summary
This experimental study was conducted to investigate the
effects of lateral positioning on central venous pressure. It was
hypothesized that lateral positioning would not significantly change
the central venous pressure so long as the subjects were placed on
the same horizontal plane for both supine and lateral measurements.
It was also hypothesized that the length of time spent in the lateral
position would not alter the pressure.
It is recognized that several factors do indeed play impor­
tant roles in the maintenance of central venous pressure (Landis and
The effect of one particular influencing factor,Hortenstine, 1950).
The roles of hydrostatic pres-gravity, was central to this study.
sure and force of gravity in vascular pressures have been studied, but
most studies have been on patients placed on the vertical or upright.
and horizontal or supine positions (Gauer and Thron, 1965:2409). The
difference in venous pressures due to changes in the length of effec­
tive hydrostatic columns have been very well demonstrated in studies
From these studies it was reasonedon upright and supine subjects.
that theoretically, central venous pressure should not be altered by
change in position from supine to lateral so long as the horizontal
plane is held constant, since in this situation the effective
33
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hydrostatic columns do not change.
To investigate the effects of positioning, subjects were placed
in the supine and lateral positions, and central venous pressure read­
ings were taken at 15-minute intervals over a 45-minute period for each
position.
The extrathoracic reference point chosen for the supine posi­
tion was the fifth intercostal space, mid-axillary line, and the level
of the fourth intercostal space within the sternal border for the
lateral positions. These points were demonstrated on dissection of
cadavers to both go through the right atrium.
The analysis of covariance for a factoral design was chosen for
statistical treatment of data from this study, using the F test to
determine the statistical significance.
Conclusions
Results of the study revealed that lateral positioning did effect
a change in central venous pressure from values in the supine position
and this change was found to be statistically significant (F = 473.56
p<.001).
A mean drop of 5.38 cm. H2O from baseline supine values was 
observed with left lateral positioning and a drop of 3.65 cm. H2O for
the right lateral position.
Although the study did not support the hypothesis tested, it
does not completely abolish the possibility of allowing the central
venous pressure monitoring to be done in both supine and lateral posi-
Results of the study were consistent enough to permit a nursetions.
or a physician to expect the central venous pressure to drop when the
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Isolated central venouspatient is placed on the lateral positions.
pressure values, unless they are unusually high or low, are not as
clinically significant as the gradual changes or the trend of the
readings (Brisman, 1967; Hallin, 1963; Wilson, et al., 1962).
Baseline readings for both supine and lateral positions should
therefore be obtained to compare with subsequent readings.
Recommendations
In order to permit results which could be generalized, as to
the effects of position change on central venous pressure, the following
recommendations are suggested for a similar study:
Use normal subjects so that effects of pathologic conditions1.
of the cardiovascular system can be eliminated.
Use both the clinically used water manometers, and either2.
a strain gauge or differential transducer simultaneously to obtain
A print-out of the venous pressure obtained with a trans­readings .
ducer would eliminate the inaccuracies that may accompany pressure read­
ings done by sighting the level of the meniscus on a water manometer.
3. Include a larger sampling. Possibly compare results between
normal and ill subjects.
Do postmortem anatomical studies to identify external ref-4.
points that verify the mid-atrial level consistently in botherence
lateral and supine positions to reevaluate accepted and clinically used
reference points.
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APPENDIX B. Data Collection Sheet
Sample No.Hospital Case No.Date
Type of SurgeryDate of Surgery
CVP PlacementNo. of Hours Post-op
WeightHeightSexAge
Last pain medication
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ABSTRACT
This experimental study was conducted to investigate the
effects of lateral positioning on central venous pressure. It was
hypothesized that lateral positioning would not significantly change
the central venous pressure so long as the subjects were placed on
the same horizontal plane for both supine and lateral measurements.
It was also hypothesized that the length of time spent in the lateral
position would not alter the pressure.
It is recognized that several factors do indeed play important
The effect ofroles in the maintenance of central venous pressure.
one particular influencing factor, gravity, was central to this study.
The difference in venous pressure due to changes in the length of the
effective hydrostatic columns have been well demonstrated in studies
From these studies it was reasonedin upright and supine subjects.
that theoretically, central venous pressure should not be altered by
change in position from supine to lateral so long as the horizontal
plane is held constant since in this situation the effective hydro­
static columns do not change.
Central venous pressure measurements were done on three hori­
zontal positions and results compared. An experimental research design
was used. The experimental variables in the study were the left and
right lateral positions. The dependent variable was the central venous
pressure. A convenience sampling of ten postoperative patients was
included in the study, each patient acting as his own control.
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The effect of positioning on venous pressure was tested by-
placing subjects on the supine and lateral positions, and central venous
pressure readings taken at 15-minute intervals over a 45-minute period
for each position.
The extrathoracic reference point chosen for the supine position
was the fifth intercostal space, mid-axillary line, and the level of the
fourth intercostal space within the right sternal border for the lateral
positions. Horizontal lines extended from these pointes were demon­
strated by dissection of cadavers to both go through the right atrium.
Results of the study did not support the hypothesis and showed
that lateral positioning did indeed effect a change in central venous
pressure and this change was found to be statistically significant
at the .001 level (F = 473.56). A mean drop of 5.38 cm. ^0 from base­
line supine values was observed with left lateral positioning and a
drop of 3.65 cm. H2O for the right lateral position. A trend with time 
was observed on all positions--lowest values were observed at the 30-
minute interval.
Although the results of the study did not support the hypothesis
it was concluded that since the results were very significant, these
could be projected to include a larger population. One can take central
venous pressure measurements while the patient is on the 90° lateral
position and expect that the pressure readings on the lateral positions
will be lower than baseline supine readings. For accurate interpreta­
tion of venous pressures it will then be necessary to obtain baseline
readings for both supine and lateral positions with which to compare
subsequent readings.
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